Acute toluene exposure alters expression of genes in the central nervous system associated with synaptic structure and function.
Toluene is a volatile organic compound (VOC) and a ubiquitous air pollutant of interest to EPA regulatory programs. Whereas its acute functional effects are well described, several modes of action in the CNS have been proposed. Therefore, we sought to identify potential pathways mediating direct or indirect effects of VOCs by investigating the genomic response of the rat CNS to acutely-inhaled toluene. Adult male Long-Evans rats inhaled clean air or 1000 ppm toluene vapor for 6 h. Specific brain regions were collected from the rats either immediately after 6 h of treatment or 18 h after removal from the exposure chambers (n=6/group/time). Total mRNA was extracted from the striatum and hybridized to Rat 230A Affymetrix arrays. Statistical analyses showed 226 and 3352 transcripts altered in the toluene-exposed groups relative to controls at the 6 h time point and after the 18 h recovery period, respectively. Relative to controls, toluene exposure was associated with induction or repression of genes in pathways associated with synaptic plasticity, including long-term depression, GABA receptor signaling and mitochondrial function. In each of these pathways, responses were characterized by changes in a small number of transcripts following the 6 h toluene inhalation and with substantial increases in numbers of changed transcripts at 18 h recovery following termination of exposure. This report provides the first global genomic evidence that CNS pathways affected by toluene are strongly associated with neurological processes participating in synaptic transmission and plasticity.